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. I  lop, chtrrtirig siiiiulmted fullout are Hill Ketrnedy, W-1-Q 
group leader; liarvey lsrciel and Ikd Berriis, !mtk 11-1; tirid 
Ralph Jeniiitigs, ti-6. Upper left, %IC Wooten, GD-2, pre- 
patcs to serve water utid survival cvcxker!Y. At upper right 
is 12obert Portair, civil defense diixcttrr. Above are SOtrlC! 

meinl-ten of tlic C:ontrol Group. Seated ore tl. lack B1tra.k- 
well, intxiinye i of the AECs 10s Alurnos At ea Oflice; 
Porton; Harold Agnew, LASl diioctor; arid Earl Wke, 
EWG-5 assistrnt grciup leader. Standing ure Racmef 
Selirciber, LA!il technical usso( iale dircclor, wid I7oelericlc 
Spr:tree, N-division lerxder. 

ni 

cy officials of thc 1,os Alalrios Civil Iklcnsc 
q a n i m t  ion comglctcd a readincss test cxer- 

( ise last month dcsigned to point out any weali- 
iicsscs in the local ivil clefensc plan. 

A( cording t o  Los Alamos Civil Defense IXrcc- 
tor Ro1m-t Porion, it wns the first cxcrcise of its 
Itjnd to hc conducted in the Hill ciiy. “We have 
bccn lirnily e5tablished for many years, but the 
people involvcxl have ncver had the opportunity 
to sit down togethcr and go through thc mech- 
anics of a civil tleknsc cmcrgcncy as if it were the 
real tlting,” lic said. 

T l i c ~  cxerc isc w t s  conducied by the tinivcrsity 
of New Mexico 17,xtcnsioii Division with the as- 
Glance o f  the State Civil llcfensc Oficc. IIeading 
thc I hree-mcmber t cam froin the IJniversity, 
which ic f uncled by thc Depai tmcnt 01 Defense to 
con(Iuct cxerciscs in New Mexico, was Verle Simp- 
Itins. He  viis asTisteci by Ilarry Crespy and Ted 
‘I’cdc~:,co. Coloncl F,. J. Hamilton, state coordin- 
ator lor civil dcfensc, hea(lcc1 tlic state tontirigcnt 
cvhiclr tonsistc-d oi Licutenant Colonel T. C. Clos- 
son, Carl Wornack, and Colonel Bill Kccves. 

01 hrr out-of town civil dciensc oficials prcseni 
f o r  the cxercisc weie (;aims West, I>enton, Texas, 
lZcgion 5 aciing deputy director, and Owen 
Payne, Region 5 hcld officer assigned to tlic Statc 
o f  W v w  Mcxico. Region 5 coiisisis of the statcs of 
Ncw Mexico, Oklnhoina, Texas, Arkansas and 
L,ouisi;~la. 

1 lic cxcrcisc was held in the 1:incrgcncy Opera- 
tions Center in the  bascineni of “Station 100,” 
1 oriner lieadquarters of the AFC’s l’rotcct ive Force 
at the X m  Alamos Scicntific 1,aboratory. Morc 
than 50 persons crowded into the small facility 
cath d a y  i o  pariiciImtc in the cxercise. Ovcr the 
tlii cr-day pci iocl a total of 88 persons participated. 

111 die laciliiy’s anteroom werc weather maps 
mtl charts 011 tvliic 11 civil clefensc wcatherrnen and 
racliologic a1 officers l i e p ~  track of currcnt weather 

r -  

continued on page 3 



Above, Harry Crespy, University of 
New Mexico, reminds simulators of the 
next problem to be fed to the Central 
Control Group. At center, standing, i s  
Carl Womack of the State Office of 
Civil Defense, and Verle Simpkins, head 
of the University team. Seated are sim- 
ulators Carl Buckland, H-1, and Bob 
Drake, GMX assistant division leader. 

Discussing the civil defense exercise are 
Colonel E. J. Hamilton, state coordin- 
ator for civil defense; Owen Payne, 
Region 5 field officer; and Gaines 
West, Region 5 acting deputy director. 
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lcadcr, 1-Iarvcy k,rael and Ed lkrnis, 1)otIi of 1-1 I ,  
cond itions, w i l ~ d  direction:; and velocit res, ;in( 1 
radiological reports. Working in thc ani croon1 
wcrc wcathci~mn Bill Kcnncdy, I1 (i group 
Ralph Jcnninjis, H-6, and radiological officers Jini 
Lawrence, associate 11- I group IIcader, and Charles 
Rli1cltwcll antl Carl Bircltland, hoth of 11 1 .  

JUSL ofl tlic anteroom, seated around a tablc i ir 

a small office, were members oi the Civil Defcnec 
organimtion’s Cent ral Control Groirp, thic 
county’s governing body during an emergency 
w c h  as was bring sirnnlatcd during tlic readiness 
test excrcisc. X’he group, livatlecl b y  Porton, in- 
cluded 1 ,at)oratory llirector #3arold Agncw; Man- 
ager 01 the ; 8 t  omir Energy Comm issiori’s Los 
Alamos Arca Oflice, 1-1. Jack I5lackwcll; Zia Corn- 
piny Mariagei LVentlell Miller; antl them C o u n t y  

:ommission Cliaii man Delbcrt hundbcrg. Around 
)I this room wcrc ;tltcrriattB inernlwrq 
r turns at rcaccirig to cmcrgency 

situations simrrlated during the cxeucisc. Lbadio 
Slation KKSN, which woultl bc tlic public’s corn[- 
rnrxiiications l ink with tkic civil clefensc 0 1  ganisal 
Lion during a n  emergency, was also ntili7ed by 
giving its vital nicssagcs over a loudspeaker system. 

In anotlicr loom adjacent t (I thc Central Con- 
trol Group werc tkic shcltci rrimagcrs and their 
alternates, hcarled by tlic troika ol Wrighc 13anp,- 
ham, assistant I [-division h x k r  for bioincdical 
research; ICobjert Ilrakc, assistant C;MX-(livisiori 
Iwclrr; and Frnrik ‘i’allniarlgi., 1’ DO. 

1r1 a room across a corridor from the Central 
C h i t  rol Groirp , t i i d  the s11rltc.r niaringcrs was <i 

team ol simulators which made up tl Le problems 
Ccntral Control Group and the 
would bc (oiifrontccl during t l ic  

exert isc. A s i g n  on the door of thL, ioom, “Olr 
Limits i o  Menibcns of the Central Control 
Groiip,” was ‘: Iranlc reniimlci tliat L ~ I C  1)roblerns 
would be a s i i i p  ise to Porion’s g r o u p .  

Ttic tc‘arn ol simulators IVX~ hcatletl by Roy 
Kcicler, 11-3 g;roup leader. Other rnemhcrs were 
Albro Rile, 1,os Rlaxnos fire mardial; Dralte, l m r  
ro-uv~l Irorn {lie sliclirr rnanagcrs’ t r o i k a ;  Mayo 
1%clieco, Los Alamos Corrrity; Ilcarl Miller , Zia 
Corripmy; Iiuickland, wlio ;ilso served ;is ;i radio 
logical oKiccr chiring thc ewicise; aiid Kenneth 
Sicrcclti, 11-3, who was KeicLer’:; altcrnatr. 

’The team prepared the problems for tlic excr 
cise the wcek beforc. They were given additional 
assis1 a r m  in planning by four consriltanis--Ilol) 
Ullrich of the L,os Alarnos I’oliw l Icpr1  nncnt; l d r .  
Ann Wadsirom and Dr. Micliacl Stewari of tlic. 

lzadiologictxl Officer Jim Lawrence, associate H-l group 
leader, receives fallout information via telephone. Behind 
him are weathermen Kennedy, Israel and Jenningo. 
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Los Alamos Medical Center; and Tallmadge, a 
member of the shelter managers’ troika. 

T h e  problems prepared by Reider’s simulators 
and consultants were reviewed by Director Simp- 
kins and his University team to insure realism. 
Then they were fed to members of the Central 
Control Group on a predetermined time schedule 
with all the rapidity and realism of an actual 
emergency situation. Coordinating communica- 
tions for the exercise was Earl Wise, ENG-5 assis- 
tant group leader. 

A true emergency of the type being simulated 
during the exercise would have had a time span of 
more than a month. But, for the purposes of this 
rehearsal, days were transformed into minutes and 
it was completed in three two-hour sessions. 

Each session represented one phase of the emer- 
gency situation. T h e  first phase was “Increased 

Readiness.” T h e  situation as described by Simp- 
kins was a period of increasing international ten- 
sion that could likely lead to a nuclear strike 
against the United States. During this phase the 
Central Control Group took action necessary to 
prepare the community for possible shelter occu- 
pancy. This included shelter inspections, testing 
warning whistles, inventorying foodstuffs, drugs, 
equipment of all types, and making certain teams 
of volunteers knew the tasks they would have to 
perform should an emergency be declared. During 
the process of carrying out these activities, Reider 
and his team of simulators made sure that prepara- 
tions ordered by the Control Group did not run 
smoothly. 

The  Second phase was “The Attack.” Univer- 
sity officials started the session off by noting that a 
misguided enemy missile had detonated 70 miles 
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s,licltcrs. ‘l[‘hesc and oilier obstacles were posed by 
I he t c m  of simulators. 

111 addition to overcoming tliesc problems, tlic 
Ccnti-ill Control gioup, in this final phase of the 
cxei cisc, had to drteiiriine tlic order in wliich 
1)cople would lcavc tlieii- shclt crs, personal nceds 
I hat pc.ople should sat is1 y imrncdiately ai tcr their 
i c~ leasc ,  1 csiip1)lying the sliclt ei 5 if iicccswry, re- 
orgmi/iiig ~ornity govcrnmcnt, rationing food 
$iipl)lics, watci, diiigs, lncl  m t 1  ;intoinoti\c 2‘15- 
olinc., dntl starting progi-niiis to cxpetlitc rccovciy 
\vitli out side assist ancc wherc possible. 

A1 tcr thc cxeic isc  vas 131 ouglit to a conclusion, 
Goloncl l-lamilron pointed ont tliat it  vas not ;i 

‘,t ci cot ypc ol otlicrs conduc tcd in the stat c bccniise 
rncrnbei 5 o f  thr Los Alamo9 Civil I klciirc organi- 
m i o n  were iiiore ltnowlcdgcable in nuclcar mat- 
tcrs than in other Lorintics of the state. “ W e  have 
obscrved many exciciscs, h i t  ’rvc hakc ncvcr 3ecn 
t h i ~  I ypc of puticipat ion in any other county yet. 
We arc plcascd with your rcac tiom aiid with the 
rclalisni of the exercise,” lic snid. ’% 

Above, headed by Roy Reider, H-3 group leader, right, 
the simulators C:dl prohlems to tlie Central Control Group 
with all the rapidity and realism of at1 actual eniergericy. 

Left, members of the Central Control Group l i l t  i en to w 
r)roblem solutioti offered by Bl~uckwell, right foreground. 

Below, in the shelter managers room, 
Wright Langham, assistant H-division 
leader for biomedical research and a 
member of the troika which heads the 
shelter manaqers, second frotn left, dis- 
cusses a problem with Harlan Averitt, 
WSD assistant administrator, left, John 
Buchen, CMB-7 assistant group leader, 
and Frank Hauser, GMX-3 assistant 
group leader. 
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A Boon to Plowshare 

Ever since the LOS Alamos Scien- 
tific Laboratory’s first involvement 
in the Plowshare Program-the 
Atomic Energy Commission’s en- 
deavor to investigate and develop 
peaceful uses for nuclear explosivcs 
-the Laboratory has been working 
on the tcchnology that will be re- 
quired in the program’s future 
experiments. 

One advancement that is ex- 
pected to be a boon to Plowshare 
is a new addition to the ranks of 
conventional explosives which are 
used to trigger nuclear dcvices. 
Called PYX-a welcome substitute 
for 2, 6-bis (picrylamino)-3, 5-dini- 
tropyridine-it was synthesized by 
Mike Coburn of GMX-2. 

PYX is a heat resistant explosive. 
‘This means it will retain its explo- 
sive power even when subjected to 
high temperatures. There are sev- 
eral explosives of this type avail- 
able and each one has an upper 
limit of heal resistance. Beyond 
these upper limits they begin to de- 
compose and lose their potency. 

Why heat resistant explosives are 
necessary in Plowshare experiments 
was explained by Harlow Russ, 
W-3’s alternate group leader. Russ 
exemplified his explanation with 
the Plowshare Program’s Project 
Rulison which was conducted in 
September of 1969. 

Rulison was the Laboratory’s first 
inajor entry in the Plowshare 
Program. It was an experiment to 
help determine the technical and 
economic feasibility of using nu- 
clear explosives to stimulate pro- 
duction of natural gas in rock for- 
mations of low permeability. Group 
W-3 provided the nuclear explosive 
for this experiment. 

According to Russ, “The Rulison 
device was planted 8,430 feet below 

Mike Coburn, GMX-2, who synthesized the heat resistant explosive PYX, studies 
a recording of a compound‘s carbon, hydrogen and nitrogen values with Manuel 
Naranjo, kneeling, aslo of GMX-2. 
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tlw ground’s surlacc. Ai ( h e  bottorn 
of the holc, it was 218 tlcgrcrs 
Falirciilicit--tva ecr boils a t  21 2 de- 

-and our dwicc liad to slay 
tiou II tlieic a loi1g tiaic -during in- 
scrtion, backfilling, and until 
wcathlr condiliops wcre riglit Jor 
dctoiiation. ‘Iliia3 time pcriotl was 

“’I he dccper you go [lie 1101 ~ c r  it 
gcxts. l‘he carthi is !lie wurcc of heat. 
1 lrei (1 iq a gcot hcrmal g1 adierii tEt i tL  
i s  a guitlc for what tctnpciixiurcs 
caii bc cxpcctccl ;it v;irious C k p l b s .  
But uiidsioiit~ format ions sudi a s  211 
Rulison ~ c i n  to ( onduct hcitt bctictr 
rhan otlicr l o 1  rnatioiis so tlic 
tlicrinal gt adiriit clocsii’t ncccslal 
apply. 

“For tlic Iiiilisoii I’rojcc i, )vc 
aslcctl the Navd Ortlnant e St;rtion 
in Iiidiaiihcat?, Md. for ail <>xplo- 
sive that woulcl withstand tcinpcra- 
lrircs up  to 230 dcgiecs. Margucriie 
Chang at  1iidi;lnlic~;rd tlcvclopcd i lie 
cxplosivc for i t 5  and wc tcstctl i t  
hcrc a t  this tciripcr aturc lor pcriotls 
ranging lrom 30 to 60 days I~cIorc 
usin:; i i  iit Rulison.” 

0 1  her ga5 qtrmalation I’lowhtic 
projects that have bccn pioposcd 
rcquirc the dctoriatioii o l  nirclcar 

ater tlepths than 
rat ion lor thcv  
vcIopec1 aiiotlicr 

hcat resistant cxplosivc lor Mi 3 
tI iat  would wit listand tcillpel itturcs 
from 250 to 300 dcgrecs. “ rhis 
sccorid lot,” Russ said, “is now 
being tcsted a t  260 rlcgrcrs lor a 
period ol 100 t h y ?  and we arc alqo 
conditioning i t  lor 280 tiegi ce 

coriductcd to date, 
W - 3  pcrsonncl ltavc c-onfinned llic 
rxplosivr’s ability to withstaii t l  ic111- 
pcmturcs 01 250 dcgrecs lor 45 
days  witlrout dcc o m p i n g .  “‘X’his,” 
Huss said, “is 0111 prcwiit capability 
without liaving to rt>lrigerate the 
dcvice.” 

‘I’cxsting 01 :hang’s newly-ilcvcl- 
opctl cxplosivc, was LII tderway wlicn 

cxplosivc wit f i  imIxoved re5istaiic.e 
to high tcmpcratures. As a i csult, 

28 days. 

1 

GMX-2 W ~ S  ;tG,kctL to dcvrlol> it11 

continued on next page 

Riyhf, John Clwriault, W-3, and Harlow 
Kuss, IN-3 ulternatta group Icuder, cali- 
h u t e  iristrum~x~ts for a “closed bomb” 
tcst. The bornl~ is a closed cylinder 
which will contain a mall explosion. 
Insirurnentation wired to it provides in- 
h t  ination on pressure, tcmperclture 
arid quickness ol: detonation. This is 
one method by which PYX will even- 

J o h n  Salazar arid Donald Winchell, 
both of W-3, prciptrre the closed bomb 
for a jest at a firing point. 

tblUll\d kX? CVCl’lIlJLrkd by w-3. Below, 



Right, Ted Benziger and Richard Davey 
work with small quantity of PYX in one 
of the GMX-2 laboratories. Benziger 
is working on a process by which PYX 
can be made more economically than 
other heat resistant explosives. 

Frank Muse, GMX?, places a small 
amount of an explosive between the 
striker and anvil of the impact ma- 
chine. The distance in centimeters the 
two-and-a-half-kilogram weight (above 
Muse's hands) must fall to ignite the 
explosive is a measure of its sensitivity. 

Coburn, an organic chemist who 
has synthesized hundreds of explo- 
sive compounds in his work at the 
Laboratory, prepared PYX. 

Tests have shown that PYX is as 
heat resistant as its closest counter- 
part, more powerful and, through a 
production process being developed 
by Ted Benziger, also of GMX-8, 
less costly. 

Coburn explained that in tests 
with small quantities of the explo- 
sive, PYX will withstand ternpera- 
tures of 500 degrees for months 
without melting or decomposing. 
At 575 degrees the explosive decom- 
poses at a measurable rate but will 
retain its potency for several hours. 
Only one other explosive, the chem- 
ist said, is as heat resistant as PYX. 
It was developed by the Navy. 

Calculations made by Charles 
Mader of T-5 indicate PYX is 20 
per cent more powerful than its 
Navy counterpart, whose power is 
about the same as that of TNT, 
and that its sensitivity is such that 
it can be handled with normal pro- 
cedures. 

Sensitivity of an explosive, Co- 

burn said, is measured at LASL in 
centimeters-the distance a two- 
and-a-hall-kilogram weight must 
fall in order to ignite it. The sensi- 
tivity of PYX is 63 centimeters 
(about 25 inches). By comparison, 
the sensitivity ol TlVT is 160 centi- 
meters (about 63 inches). 

Studies being conducted by Ben- 
ziger indicate PYX can be pro- 
duced more economically than 
other heat resistant explosives. 
Plans call for producing the new 
explosive on a pilot plant scale. In  
addition Benziger is formulating 
PYX compositions for evaluation 
by W-3. Surprisingly, he said, one 
of the process difficulties is finding 
commercial plastics €or use as a 
binder that will withstand the high 
temperatures for which PYX is 
designed. 

The two scientists feel that the 
capability of PYX to withstand 
high temperatures and develop 
more power at lower costs makes it 
attractive to the Plowshare Pro- 
gram as well as weapons and space 
applications. @ 



ssistant Director; 
ivision Heads 

Richard Tasehek Henry MO~Z 

stant dii-ectoi lias bccn narnetl, a nc’w 
fcn-ined and anothcr division tlividccl 

Richard ‘T;tscl~~k, 1’-divicion leader since 19ti2, 
Xins been appointed to the newly-cieatctl post of 
Assisiaiit Ililcctor lor Keseaich. I I a r o l d  Agnccb, 
I[,ASI, diicctor , said TJ’;icclicIc will have ilic basic 
responsibility l o r  working tvilli 1 clev;int division 
leaders attempting to plan thc 1 ,aboratory’s ovci - 
all rcseal-ch piograrri whic-h is iiot spec ificnlly l e -  
I al ecl to  progra inmati c requ i rcmcnts. ‘u‘iiscl ick iv i 11 
I’lacc parliciil ir  cmphasis on LASI,’b, iuiurc rc- 
seai-cli piograins and in clctci mining, ilic lcvcl oI 
support to  be p~ovided lor them. 

Succccding ‘I’aschcli ;IS P divisiori leader ic 
llcni-y Mot/, l o 1  mcrly ilsso&lt(> divizion leadci. 
Roger l’crltins, lurmcrly assig;nctl to tlic 1’-divisiori 
ofhcc, is alternatc division le- ‘L d el. 

A ncw tcc l i i i i tx l  division, C:NC (Cherntstry am1 
!Vuclcai Chemistry), is heaclcd b y  Gcorge C:owan, 
lorrnerly J -  I 1 p , r o u p  Icatler. liucccedirig Cowan a s  
gio~ip Icadcr is Jamc5 Sattiralin, Iorrricrly aliernatc 
gioup leader. 

Cownii’s divi4on, Agncw said, will lie coli- 
( erncd mainly with t lie IAoratoi  y’s efforts in t l i t x  
field 01 chcinictry and nuclear chemistry. I t  is 
coinposed o f  personnel lrorn J-11, CMP 2 ant1 
CM1(-4 which have been dcsigiiated C;NC:-l I, 
CNC-2 and CNC-2 under thc new group strrrc- 
1 tire. 

Tlic rcmairring CMF-division g 
aiid CMF-13 --fiavc joined C2’vIll-div 

e 1.0s Alainm Scientilic li .al)oratoi-y. 

George Cowun Robert Thorn 

Ihkcr, (NB-division leader, noted tlic dcsigna- 
tions for thesc two gioiips arc CMl3-5 and 
(:ME-1 3 rcspec t ivcly. 

‘The I .aboratory’s T-division has been divided 
i n t o  ’I I) (‘l’hcoretical 1)esrgn’i and T (7’heoieti- 
( a l )  tlivifions. 

Robert Thorn ,  lormerly alternate T-division 
leader ai id  7’-2 group Icadcr, is 1-1)-division 
1 eadcr. F larry Iloyt, 1 ormerly associate W-divisioii 
Icndcr, is alternate division leadcr, and l < o h  t 
Canada, lormerly LV-4 group leader, is associate 
division leatlcr. 

T’hoi-n’s division consists of about 120 pcrsom 
ant1 is coiiiposcd 01 the ioi inci- groups 7’-2, Y - 4 ,  
-[-5, ‘I 8 and W-4 .  ’I’lic groiip structure ol the new 
division i5: 2-11-1, Ralph Cooper, group leadei , 
nnd J o h n  I;. ISarnee, al ternate; T1)-2, Raymond 
Polloc k,  grorip 1e;idcr; TI)-3, Gcorge Spillman, 
j;roup lcader; TD-4, Charlcs Cremer, group Icadcr, 
and Ikobcrt Osborne, a1 ternatc; TD-5, George 
White, I]-,, group Icaclcr, itnd Thomas Godf rcy, 
alternate; TD-6, Edmond Cashwell, group leader. 

Carson hlai IC is acting ‘T-division Icadcr and 
George Bell is associate division leader until 
Iurthcr notice. The. division consists of tlic re- 
main iiig T-division Rrotqls-T-l , T-3, ‘T-$1 and 
7-- 10 - m d  lias aboril 70 employees. lventually, 
Agnew said, it may include other 1,aboratoiy 
groups or individuals who liave clearly dctinecl 
responsibilities in providing gcneral theoi etical 
5iippoi-t lor wcapons and other Laboratory pro- 
L: ranis. @ 
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Arnon .g Apollo 13 Invest 

Fred Edeskuty 
was an 

‘Outsider’ 

:igators 

Fred Edeskuty, P-8 associate group leader, reviews a re- 
port on the Apollo 13 investigation. 

o sooner had the Apollo 13 command module N with its three astronauts splashed down in the 
Pacific Ocean than the National Aeronautics and 
Space Administration (NASA) launched a massive 
investigation to find out what went wrong. T h e  
lunar mission was aborted and the lives of the 
Apollo crew endangered for many hours after an 
explosion in the spacecraft’s service module strip- 
ped the command module of oxygen and power. 
What had happened and what could be done to 
assure that it wouldn’t happen again? 

To  find out, hundreds of NASA’s technically 
qualified personnel, and other scientists from 
laboratories, universities and industry, were gath- 
ered at the Manned Spacecraft Center near Hous- 
ton to carry out the investigation. Among the 
“outsiders” asked to participate was Fred Edeskuty 
of the Los Alamos Scientific Laboratory. 

Not quite 24 hours after the astronauts splashed 
down, Edeskuty, P-8 associate group leader (then 
of CMF-9), and widely-recognized cryogenics ex- 
pert, was called out of a classified meeting at the 
Laboratory to answer a long distance phone call. 
At the other end of the line was NASA’s Andrew 
Potter who asked Edeskuty to participate. Potter 
was calling on behalf of Donald Arabian, leader 
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Above is a compilation of significant events associated 
with the abortion of the Apollo 13 space mission. Below 
is the damaged service module photographed by the 
astronauts. (NASA Photos). 

Time,  h r m n  

Prior to re-entering earth's atmosphere the 
astronauts jettisoned the service module accord- 
ing to schedule. While looking at  and photograph- 
ing the service module as it separated from the 
lunar and command modules, the astronauts re- 
ported the panel covering bay 4 had been blown 
away and that debris was dangling out the open- 
ing near the antenna system which they relied 
upon for space to ground communication. Bay 4 
housed the three fuel cells, both oxygen tanks 
and two hydrogen tanks. 

Panel I was convened to determine the mechan- 
ics of the failures recorded, and observed and 
photographed by the astronauts. In  a sense the 
investigation called for recreating the incident on 
the ground. 

According to Edeskuty there were two phases 
to the investigation. First, there was the cause of 
the failure of tank 2 in flight, and secondly, the 
possible contributing factors during the ground 
history of the tank that could have led to the ulti- 
mate failure in flight. 

The  review of the ground history of tank 2 
revealed two occurrences that were unique when 
compared to other tanks used in previous Apollo 
missions. The  first occurrence was when the shelf 
on which the oxygen tanks were mounted was 
being removed from bay 4 so that modifications 
could be made on vacuum-ion pumps connected 
by a bracket to the outer housing of the oxygen 
tanks. A bolt connecting the shelf to its mount in 



the service module was  no^ rcinovccl, causing thc 
harttllirig fixture to lail m i l  the diel[ to drop ill> 
proximately two inches 1)ac-k onto it<; mounts. 
‘I’hrougli tcsts, it was detcrrriiiiecl that the slwlf 
components were built to tvithstaiicl greater shock 
1o;ids than coil Id have ocrixrrcd w hcn t lie shelf 
was droppcd 1;or this reason the incidcrit was not 
( onsidcrcd t o  be serious cnoug$ 10 impair riiie 
operation of tlic t ank .  

l’lic second occiirrcncc was a t  C;ipc XCcnnetly 
during the pre-launch couiitclown clernoiistration 
test. ‘Thc noi mal oxygen loading sequciicc hid  
bceii coinple~cd antl Capc lmsonnel were prcpar- 
i n g  to reducc the quant ily in t11c tanks. At this 
point, the normal dctanliing prorcdurc -puttiill; 
!;aseous oxygcn through tlie tank’s vent line to 
lorcc die cryogenic oxygcn out its fill lime -did riot 
worli. Scver;il aclc1ition;ll attcrnpis also faileel. 
Finally t lic pioccdurc w a s  ~,upplcrnentetl b y  turn- 
ing on t Iir tank’s heater antl l am to “boil olt” tlie 
Wiqi t i t 1  oxygcri m c l  clctanking was accornplishcd. 

Alter anal yscs oi this proccdiire, l’anel I invc.5 
iigators attributed ~ h c  clet;uiPting prol)lem to 
Woocc or misaligncd plunibing components in the 
tIog-Ic,g port ion of tlie t ank  GI1 Iinc. Mnnulacturi~iy; 
tolerances Tvcrc $II(  11 that either of tlicse conditions 
orild h,ive txen  caiiscd b y  (orttraction of thc LOIkP- 

poncnts .cviieii exposed to CI yogcnic tcrnperaturr~s. 
I.oosc or mi~alignccl plumbing in  tic' fill line, how- 
ever, docs not ;ific( t the tank’s  opciation du r i~ ig  
fliglit a n d  it \v;ic, jur lgcd 1 1 0 1  to have c;i~isccI th(3 in- 
cident. 

What tlie investigators l‘cel cveii~ually Icd to 
failure ol tank 2 in flight was tlic usc oC tlic i,111Yt 
hcnrcrc in o f f  loading thc (iyogenic oxygcn after 
normal dctaiilting proccclurcs iailecl. T l ic  11catc.r 
on timc was ahout eight hours. At that timc, it 
was ~hought the temperature irisidc the tank 
cvorild not gct high cnoujth in thc prcscnce 01 
cryogciiic oxy::cn to I-cquLrc the iank’s thcrxrtal 
:,wi~cIics t o  operate. B~i t ,  if it did, then the 
thcrmal swilches ~vould J unction to avoid any 
overlicating . 

rlI’ests contluc tcd by Panel 1 investigators, how- 
ever, showcd tlie voltage output of ilic ground 
power supply iised to cn i/r the hratcrs wils 
greater than the thermal switches were designed 
or rested for, and wlien tlic swirches attempted to 
opcn, tlieir con~acts fusecl. Otticr tests showed that 
whcri thc heiiLers are on for the duration expcri- 
enc crl during thc c.ouiitrlown denioxistrarion test, 
tlic tcfloii insulation on t lie lan motor wires 1 ’ ~ -  
coincs scvcrcly degraded. It splits and cracks. 

coiiiinuotl r m  nexf. p w p  

The atrurrgement of fuel cells and cryogenic systems in 
the service module is depicted in this illustration provided 
by NASA. 

The arrangement of components and wiring within the 
oxygen tanks is shown in this NASA illustration. 
The arrangement of components and wiring within the 
oxygen tanks is shown in this NASA illustration. 
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Worst case, 
long 

Investigators attributed the detanking problem to loose or 
misaligned plumbing components in the dog-leg portion of 
the fill line. This NASA illustration depicts the extreme 

In  determining the cause of tank 2’s failure in 
flight, Panel I investigators examined a total of 
46 mechanisms in detail to see if any of them 
would fail in a manner that would correlate with 
the data taken during the incident in flight. Each 
mechanism was assessed as a “possible” or “un- 
likely’’ candidate in order to narrow the field to a 
reasonable number. When this had been done, 
the “possible” candidates were studied and tested 
extensively under simulated conditions. 

According to the conclusions reached by Panel 
I the failure of the tank 2 quantity measuring 
guage nine hours before tank failure could not 
have ignited the wiring insulation because its 
electrical energy was not great enough. 

What most likely happened was that the de- 
graded fan wiring caused electrical shorts within 
the tank. The  energy output from the shorts that 
occurred when the fans in tank 2 were turned on, 
was greater than necessary to ignite the teflon 
insulation on the wires carrying power to the fan 

Nominal dimensions Worst case, 
short 

cases that could occur because of allowable manufactur- 
ing tolerances. 

motors. The  fire within the tank caused pressure 
to increase to 1,008 psi at which time a relief 
valve opened, just as it was supposed to, and de- 
creased the pressure in the tank to 996 psi. By this 
time all of the energized electrical circuits to tank 
2 had shorted and opened. The  burning con- 
tinued into the conduit through which electrical 
wiring enters the tank. The  intense heat melted 
the conduit and the fire and gases spread into its 
vacuum jacket. Pressure built up in the jacket 
and burst its rupture disc, allowing the fire to 
spread into bay 4 where layers of Mylar and Kap- 
ton insulation were ignited. The  pressure in the 
bay immediately increased and blew the panel 
covering bay 4 off the service module. T h e  sep- 
aration of the panel from the module damaged 
one of the four high-gain antenna dishes, inter- 
rupting the communications signal to earth. 

The  shock of the panel separating caused the 
oxygen supply valves to close on lines leading to 
fuel cells 1 and 3. These closures were undetected 
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Bclaw, teflon irisulat.icrn an fati motor wires split and c.:rrrekecl during test5 in 
wlric:li heaters wotc turned o n  for ihe riurution experieiiced irr the countdown 
clemonstration test. (NASA photo) 

The power supply used to energize the 
heaters was greater than the thermal 
switches wore designed or tested for, 
and when the switches attempted to 
open, their contacts fused. (NASA 
photo) 

I 

the qiiantity gauge will bc manufactured from 
slainle~s stcel instc.;id of aluminum. T h c  fill linc 
plirinbing inside the tank will bc macle in one 
piece and a means will be pxovidccl to warn thc 
crcw of an imdvcricnt closure of either tlic fucl 
cell liyth ogen or oxygcn valvcs. Also, tlic €ucl cell 
oxygen supply systcin will bc rcdesigncd to isolatc 
tlw tcflon wires from tllc oxygcn. 
‘4 thii d cryogenic oxygcn tank will bc added to 

tlic service module, and thc warning systems in the 
Missiou Opcrai ion Chntrol Ilooin at thc Mannccl 
Sl’ii( ccraft Gcnter will bc modified to provide 
m o r  c immediate visible arid audible warnings or 
tystcrn ir 1-egiilarities. 

Said Ildcskuty, who spent two weeks at the 
hI;inried Spac ccral‘t Ckntcr in connection with thc 
invcxstigatiori conducted by Panel I, “1 was highly 
imprcsss‘~d by both tlic qiiality and quantity 01 thc 
invcsLigat ion.” @ 
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Trek of the Skaters 
Ice skating was one of the ways many Los Alamos youngsters spent their time when school recessed for the holidays. I 



Above, six-yesrdd Pat  Cotin i h  on 
thc floor of t1w warmirig house with a 
C I J ~  of hot chocolate before vejlrining 
his friends on thc ice. 

Among improvements made by the 
Skating Association for this winter sea- 
son was the modernization of the 
worming house, above. 

Randy Holrnberg and Tina Nereson, 
left, rent Mrs. Harry Hecht some skates. 



Above, four-year-old David Gurley is 
a newcomer on ice, but he gets a little 
help from his mother, Mrs. Lawrence 
Gurley. 

Andrew Florin and Julie O’Hare skate 
together during a short couples session. 

Another newcomer kicks his leg high 
as he goes off balance. He too has 
some experienced help. 
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'I'wo ernployccs of the Laboratory lmvc rctired. 
john Atwood, SD-5 niacliinist, rclircd ai ter 19 

years with the Shop department. Atwood and his 
wile, ttcriiicc, will continue to niake tlicir hotnc 
in T,os Ala~nos.  

Trcssa Minshall, P- 1 electronic5 asscmblcr, re- 
tired alter 18 years, all oi wliich were in P-divi- 
sion. M T s .  RTinshall plans LO remain in Los 
Alamos. 

George Bell, associate 'T-division leader, has 
txcn appoiiitecl visiting professor of  biophysics in 
the UniversiLy of Colorado School of Medicine. 

Marie Murphy, GMX-'7 clctonator operator, 
died DCL. 22 at the Los Alamm Medical Center. 
Slic had been employed by thc 1,aboratory siricc 
1959. She is survived by her husband, Marvin, 
who is employed by CMU-6, and t hreo childrcii: 
Ilanny, Patricia and Michael. Services were held 
in the United Church oi Los Alamos. 

More than '70,000 persons visitcd the Norris E. 
Bradbury Science Museum during I910. Included 
in tliis number wcrc many students lrom all areas 
ol' tlic IJnited States and visiiors from 87 foreign 
couritrics. "Tlic numbcr of i'orcign countries rep- 
rcscntcd is a record," said Robert Porton, ISD-:! 
group IC- 'IC 1 er. 

I For Reporting Change of Address i 

I 

If your address has changccl please inform THE ATOM by clip- i ping and filling out  tkiis coupon. Pi*int or type your name and ; z : both your old and ncw addresses. ; Mail to: Thc Atom 
o Los Alamos Scicntific Laboratory i 

@ Los Alamos, N.M. 87644 
Box 16G3 
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the technical side 
Presentation at  Bettis Atomic Power 
Laboratory, Pittsburgh, Pa., Oct. 2:  

"Multigroup Monte Carlo Devel- 
opment" by D. R. Harris, T-DOT (in- 
vited) 
Presentation at  Carnegie-Mellon 
University, Pittsburgh, Pa., Oct. 2: 

"Anisotropy of Neutron Migration 
in Reactor Lattices of Fuel Rods and 
Coolant" by D. R. Harris, T-DOT (in- 
vited) 
Presentation at  the Monte Carlo 
Seminar-Workshop, Oak Ridge Na- 
tional Laboratory, Tenn., Oct. 5-7: 

"The Andy Monte Carlo Trans- 
port Programs" by D. R. Harris, 

Presentation at the Texas-New Mex- 
ico Joint Session, American Society 
of Civil Engineers, El Paso, Texas, 

"Deformation Characteristics of 
the Volcanic Tuff in Los Alamos, 
New Mexico'' by M. D. Keller, 
ENG- 1 
Presentation at meeting, Space Nu- 
clear Propulsion Office, Washing- 
ton, D.C., Oct. 28-29: 

"The Morphology of Composite 
Fuel Elements, and the Changes Ef- 
fected by Heat Treatment" by M. 
C. Smith, CMF-13 
Presentation at  the Department of 
Mechanical Engineering, University 
of Wyoming, Laramie, Nov. 2:  

"Design of a High-speed Drum 
for Calibration of Moxon-Rae 
Gamma Detectors" by A. N. Ellis, 
P-3 
Presentation at the Fall Meeting, 
Nuclear Division, American Ceramic 
Society, Gatlinburg, Tenn., Nov. 
3-6: 

"Void Formation and Self-lrradia- 
tion Damage in 2SsPu,-ThOa Solid 
Solutions at Elevated Temperatures" 
by 1. B. Lundberg, Dana L. Doug- 
lass and R. L. Keil, all CMF-5 

"Radiation-Induced Changes in 
Polycrystalline, High-Purity Alumina 
and Yttria" by C. V. Weaver, W. 
H. Reichelt, E. W. Salmi, T. G. Frank 
and A. J. Patrick, al l  N-5 

T-DOT 

Oct. 8- 10: 

Presentation a t  the Annual Plutoni- 
um Isotopic Exchange Meeting, Rich- 
land, Wash., Nov. 4: 

"UK 131 Plutonium Isotopic Ex- 
change Sample" by R. K. Zeigler, 
c -5  

Presentation at  Colloquium, Sandia 
Laboratory, Albuquerque, Nov. 4: 

"Progress Report on LAMPF" by 
L. Rosen, MP-DO 

Presentation at  the Institute of Elec- 
trical and Electronic Engineers' 
1970 Nuclear Science Symposium, 
New York City, Nov. 4-6: 

"A Method of Calibration of 
Moxon-Rae Detectors" by A. N. 
Ellis, P-3, W. K. Brown, formerly 
P-3, J. A. Farrell and R. R. Fullwood, 
both W-8 

"Delay Time Studies in Channel 
Electron Multiplier" by W. L. Bris- 
coe, P-1 

Presentation at  the 12th Annual 
American Physical Society Meeting, 
Washington, D.C., Nov. 4-7: 

"An All-Metal Discharge Tube 
for High E Z-Pinch Experiments'' by 
J. A. Phillips, P-14 

"The Z Pinch: Past and Future" 
by J. A. Phillips, P-14 (invited) 

"Stability of Collisionless Elec- 
trostatic Shocks" by C. K. Chu, 
Columbia University, New York 
City, and H. Weitzner, New York 
University (work done in P-18) 

"Magnetohydrodynamic Stability 
of Scyllac Configurations" by J. P. 
Freidberg and B. M. Marder, both 
P-18 

"A Laser Induced Plasma Insta- 
bility" by B. M. Marder, J. P. Freid- 
berg, and C. W. Nielson, all P-18 

"Superconductors as Fast Current 
Breakers" by H. L. Laquer, P-8, and 
D. B. Montgomery, formerly P-15 

"Current Sheath Motion and Re- 
strikes in the Plasma Focus Acceler- 
ator" by K. D. Ware, J. W. Mather, 
P. J. Bottoms, J. P. Carpenter and 
A. H. Williams, all P-7 

"A Short Open Multi-Mode Mi- 
crowave Resonator for Plasma Den- 

sity Measurement" by J. McLeod 
and H. Dreicer, both P-13 

"Electron Cyclotron Drift Insta- 
bility" by R. L. Morse and C. W. 
Nielson, both P-18, and D. W. Fors- 
Iund, T- 12 

"50-kV Switch and Capacitor 
Module Development for Plasma 
Focus Research" by J. P. Carpenter, 
A. H. Williams, J. W. Mather, P. J. 
Bottoms and K. D. Ware, all P-7 

"A Swinging Marx Power Sup- 
ply for Plasma Focus Experiments" 
by P. J. Bottoms, J. W.  Mather, J. 
P. Carpenter, K. D. Ware and A. 
H. Williams, all P-7 

"Anomalous Resistivity for Large 
Amplitude Electric Fields Near the 
Electron Plasma Frequency" by H. 
Dreicer, J. C. lngraham and D. B. 
Henderson, all P-13 

"Measurement of Ion Flux and 
Drift Speed Using Radioactive 
Ions" by D. B. Henderson and H. 
Dreicer, both P-13, and D. Mosher, 
formerly P-13 

"A Numerical Study of the Heli- 
cally Symmetric Theta Pinch" by 
T. A. Oliphant, P-18, F. L. Ribe, 
P-15, and H. Weitzner, New 'fork 
University, New York City 
"A Fast Z Pinch" by J. N. Di- 

Marco and L. C. Burkhardt, both 
P-14 

"Numerical MHD Calculations of 
Shock Heated Z Pinches" by A. 
Haberstich, P-14 

"Feedback Stabilization on 
Scylla-IV" by K. I. Thomassen, Mas- 
sachusetts Institute of Technology, 
Cambridge, and D. M. Weldon, 
P-15 

"Helical Equilibrium and Stability 
Experiments in a Three-Meter Theta 
Pinch" by W. E. Quinn, F. L. Ribe 
and K. S. Thomas, all P-15 

"Interferometric Measurements 
on a Helical Plasma Column" by 
R. E. Siemon, P-15, and H. Weitz- 
ner, New York University, New York 
City 

"On the Formation and Struc- 
ture of Strong Electrostatic Col- 
lisionless Shocks" by C. R.  Shonk, 
J-10, and D. W. Forslund, T-12 
"A Double-Cavity Laser Inter- 

ferometer Operating at Three Hun- 
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tired (2nd Thirty Seven Microns" Iiy 
K. W. Peterson ctrlcl F. C. Juhoc-la, 
both P- 15 

"MtiD Studies of 'ioroidtxl Z- 
Pinch arid Kelai.sd Equilibriu" by 
D. A. Raker, P-18, ond I_. W. Marin, 
T-5 
I'reseritution at F a l l  Meeting, Amw- 
i c c ~  Physic:erl Society, Division of 
Particles and Fidc ls ,  Austin, l'extrs, 
Nav. 4-7: 

"Elementary F'trrticles at LAMPF" 
by P. A. M. Grani, MP-6 (invited) 

"Progress Repori on the ILos 
Alclmos Meson Facility" by L. Rostm, 
MP-DO (invited) 

"Theoretical Evidence for 1 -1 0 
Z"''s'' by R.  Aaron, Northeasttirn 
University, Boston, Mcrss., I?. D. 
Amado, Uriiversity I J ~  Pennsylvania, 
Philadelphia and f?. A. Silhar, T-9 
Presentation at  Ghwnistry Serninrx, 
Florida State University, Talluhas- 
see, Illov. 5-6: 

"Siatus of Anornulous Water Re- 
search" by S. \A/. Rabideau trncl 
A. E. Florin, boll1 (3MF-2 (invited) 

"PI-lase 'rransiticms in High Pres- 
sure Forms of Ice'' by s. W. pa.. 
bidecru, CMF-2, and G. P. Arndcl, 
R. G. Wenzel arid N. G. Nereson, 
all P - 2  (inviied) 
Prcsentation at a setninar, Physics 
Division, Utiiverriity of Chicago, Ill., 
Nov. 5: 

"Conieci.ures on the  Nature of 
Ball Lightning" Iiy .J. 1. 'Tuck, I)-I>O 
Presentation at C:AMAC Session, 
Nuclear Scicncc: Symposium, New 
York City, Nov. 6: 

"C:AM,AC Systetrta ai LAMPF" by 
D. I?. Machen and 1. R. Biswell, 
both MP-I (invited) 
Presentation at Physics Dcpartrnont, 
Coluinbia University, New York 
City, Nov. 9: 

"Plcismu Focus" by J. W. Matlicr, 

Presetitation at Physics and Cticmis.. 
try Departments, Grambling Chi- 
laye, La., NOV. 9: 

"Present anlJ FUttJre Resetircli 
lltilizaiion of the 113s Alamos Mcsort 
Physics Fuciliiy" by J. E. Brolley, 
P-DC)R (irivited) 
Presentation at Coderence on (::on- 
tinuum Aspect:; of Graphite Design, 
Gatlinburg, Tenti., Nov. 9-1 2: 

fJ-7 

"Description of Design Reciuire- 
rile n ts for G t-o p 11 i ie Compo neni s" 
by . I .  C:. Rowley, N-7 (invited) 
"A Simplifitxl Approach to Pre- 

dicting i l ie C h s t  oi: Fraciure in 
Rt-iillc: Maiericils" by I?. W. Anclrae, 
N-7 

"The Ft-aciure IiAechanisni in Poly- 
crysttrlljne Gi,ciphiies" by M. C. 
Smith, CMT-13 (invited) 

"Cot.re1atioti of Properties of 
hhanufactured Graphites" by P. E. 
/irnisl rong, CIv1F- 13 
Presentation a t  the Air Force Wea- 
pons Luboratory, I(irtland Air Force 
Base, A lbuquque,  Nov. 10: 

"A Review of the' 1.0s Alarnos 
Dorise I'lasma I-.OCLJS Prograrn" by J. 
W. Muther, K. C). Ware and P. J. 
tbtforns, all 1'-7 
Presentation clt the Symposium on 
Sciencc and Engineering of Under- 
grourid NucHt?ar Device Experi- 
rnerits, 1awrerir:e Kcxdiation Labora- 
tory, Livermore, Calif., Nov. 10-1 'I: 

"Woapon CIutput Calculations for 
Pinex" by K. IC. Kohl-, J-12 

"Two-Dimetisional Eulerian Cal- 
cultxtions of Containment Problems" 
by C:. F. Keller txnd S. 7'. Donald- 
son, both J-1.5 

"F requcncc:y Sam p ling Req II ire- 
trienfs in Reac:tion History M,eosure- 
nicnt" by D. I?. Westervelt, J-'14 

"A 3,500 f'Sl Helium Scintilla- 
liori Neutron Detector" by 1. J. 
Brown, J-12 

"C) y na mi i c: Tc lctvisio I 1 Pi nex" by G . 
M. Smith, J-'l2 

"Cuatro" by 1-1. W. KI-use, J- 14 
"Fast-Neutron Diagnostics: TRIX" 

kiy 1-1. W. Krt~st:, J-14. 
"I'ast-Neuti-on Diagnostics: TRAX" 

hy H. W. Kt~use, J- 14 
"hAechaniccrl Devices for Fast 

Closure of I..C)S Pipelines" by E. E. 
Shuw, J-7 

"l'\luclear I:)cvice Experiments and 
ihc Designer'' by I?. Canada, W-4 

"1'4eutron Activation Piricx LOS 
I'ipe and Detocior Kecovery" by R. 
N. Kennedy, J-7 

"The Espejo Low Energy X-Ray 
Spectrometric Experiment on Diana 
Mi:;t" by D. S. Melzgei-, J-'I4 

"Accurate Sof t  X,-Ray Detector 

"17t:cent I.AS1. Stemming Load Ex- 
Galibraiion:;" 13)' P. B. Lyons, J-'I4 

perimenis" by I_. A. Ney, J J  

"Track Detectors for 14 MeV 
Neuirons" by W. M. Sanders, J-12 

"Automated Numerical Filtering 
with Convergence Tests" by E. K. 
tiodson, J-14 

"Predictable Unfolding in the 
Frequency Dotnain" by E. K. Hod- 
son, J- 14 
"A Theoretical Study of Electro- 

magnetic Pulses Generuted in Neu- 
tron Pinex Measurements" by G. J. 
Eerzins, J--12 

"Development of a Soft X-Ray 
Calibration Facility" by J. A. Baran, 
J-14 

"Processing Cable Measurement 
Data Using the G. E. Time Sharing 
System" by L. K. Zonyker, J-14 

"Photographic X-Ray Pinex Diag- 
nostics Techniques" by S. N. Stone, 
J-10 

"The Blenion Dynamic Pinex 
Test" by A. J. Lieber, J-17, and Ii. 
D. Sutphin, P-1 

"The Use of Generation II Image 
Intensifiers in Gating" by A. J. 
Lieber, J-'I2 

"Testing Seria I Autocorrelui ion" 
by R. W. Iiumphrey, J-14 

"A X2 Goodness-of-Fit Test for 
Spectra" by D. R. Thayer, J-14 

"Grape 6 . . . Experiments" by 
C). I>. Eilers, J-15 

"Pinhole Design Considerations 
and Calculational Techniques" by 
R. J. Hanold, J - I5  

"Physics of Water Wave Predic- 
tions for Underground Explosions" 
by K. H. O'lsen, J-15 

"Grape B . . . Experiments" by 
D. G. Gerke, J-14. 

"Contain men t Diagnostics'' by 
C. E. Keller, J-15 

"Neutron Activation Pinex" by 
[I. D. Phillips, J-12 

"Source Output Calculations" by 
C. G. Davis, J-15 

"Cowlt:~ X-Ray Diagnostic Mea- 
surements" by M. M. Hoffman, J-12 

"A Routine lime-Integrated TV 
Pinex" by M. R. Cates, J-12 
Presentution at seminar, Physics be- 
partment, University of California, 
Los Angeles, Nov. 11: 

"Recent Nuclear Spectroscopy 
Experiments at LASL" by 0. Hansen, 
P-DOR (invited) 
Presentation at Fall Meeting, Wio 

continued on next page 
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Grande Chapter, Health Physics 
Society, Albuquerque, Nov. 13: 

"Gloves for Tritium Work" by R. 
A. Jalbert, H-1 

"Preliminary Measurements of 
'Structure' Bremsstrahlung from 
Pulsed 5-MeV Accelerator" by J. R. 
Parker, MP-1, and M. J. Engelke, 

"Sampling for Plutonium-238 to 
Estimate Inhalation Hazard" by H. 
J. Ettinger and W. D. Moss, both 
H-5, and 1. Johnson, H-1 

"The Selection of Neutron Instru- 
ments for Health Physics Monitor- 
ing" by D. E. Hankins, H-1 

"Correction Factors for 9 and 10 
Inch Sphere Neutron Instruments 
and One Inch Diameter Bare BF:! 
Tubes Used to Monitor Small Beams 
and Slits" by D. E. Hankins and G. 
W. Neely, both H-1 

"Standardization of Thermolu- 
minescent Dosimeters" by H. W. 
Craig and M. J. Engelke, both H-1 

"Radiation Protection Experience 
With Handling Transuranium Ele- 
ments at the Los Alamos Scientific 
Laboratory" by L. J. Johnson and 
D. D. Meyer, both H-1, and R. A. 
Penneman, CMF-4 (invited) 

H- 1 

Presentation at joint meeting of 
the Colorado-New Mexico-Arizona 
Branches of the American Society 
for Microbiology, Tucson, Ariz., 

"Photobiology of the Bacterium 
Haemophilus Influenzae" by B. J. 
Barnhart and S. H. Cox, both H-4 

NOV. 13-14: 

Presentation at the American NU- 
clear Society 1970 Winter Meeting, 
Washington, D.C., Nov. 15-1 9: 

"Collided Flux Diffusion Theory" 
by D. R. Harris, T-DOT 

"Rover-An Intermediate Step to 
Gas" by C. B. Mills, T-DO 

"Physics of Delayed Neutrons- 
Recent Experiment Results" by G. 
R. Keepin, A-1 (invited) 

"Delayed Neutron Abundances 
and Half-Lives for 14.7 MeV Fission" 
by L. V. East, R. H. Augustson, H. 
0. Menlove, all A-1, and C. F. 
Masters, University of Missouri, 
Columbia 

"Purification, Encapsulation, and 
Characterization of Plutonium-238 

for Implantation Purposes" by L. J. 
Mullins and J. A. Leary, both of 
CMB-11 (invited) 

"On The Accuracy of Space-Col- 
lapse for Fast Breeder Fuel-Cycle 
Analysis" by R. E. Alcouffe, T-1, and 
T. J. Hirons, W-4 

"Large Accidents" by W. R. Strat- 
ton, L. B. Engle and D. M. Peterson, 
all N-2 (invited) 

"Activities of the ANS-6 Subcom- 
mittee on Radiation Shielding Stan- 
dards" by D. J. Dudziak, T-1, H. C. 
Claiborne, Oak Ridge National La- 
boratory, Tenn., and N. M. Schaef- 
fer, Radiation Research Associates, 
Inc., Fort Worth, Texas (invited) 

"Two-Stage Monte Carlo Calcu- 
lations of Delayed Neutron Re- 
sponse" by L. L. Carter, T-8, and D. 
B. Smith, N-6 

"High Reynolds Number, Low 
Temperature, Noble Gas Adsorp- 
tion Bed Design" by C. A. Fenster- 
macher, J-18 

"A Method for Estimating the 
Risk from a Plowshare Detonation" 
by H. J. Otway, J-DOT, and R. K. 
Lohrding, C-5 

"A Risk Estimate for an Urban- 
Sited Research Reactor" by H. J. 
Otway, J-DOT, R. K. Lohrding, C-5, 
and M. E. Battat, T-1 

"A Small Hot Cell Chemistry 
Plant' by J. W. Barnes, J-1 1 

"Core Processing Facility" by P. 
F. Moore, J-1 1 
Presentation at  the International 
Metallographic Society Meeting, 
Cleveland, Ohio, Nov. 16-1 8: 

"A Technique for Hot Cell Auto- 
radiography" by D. D. Jeffries and 
L. A. Waldschmidt, both CMB-14 
Presentation at Seminar for the Re- 
search and Development Depart- 
ment, Rocky Flats, Colo., Nov. 17: 

"Nucleation, Acceleration and 
Diffusion in the Interaction of Dd' 
by R. M. Alire, C. L. Peterson, both 
W-7, and B. A. Mueller, CMF-5 (in- 
vited) 
Presentation at Conference on Safe- 
ty Aspects of Industrial Radiog- 
raphy, Louisiana State University, 
Baton Rouge, Nov. 17: 

"Neutron Radiography Using 
Reactor Sources" by D. A. Garrett 
and R. A. Morris, both GMX-1 

Presentation at the 21st Annual 
Meeting of the Histochemical Soci- 
ety, San Diego, Calif., Nov. 17-1 8: 

"Model Particles for Automated 
Systems of Cell Analysis" by M. J. 
Fulwyler and L. S. Cram, both H-4 

"Application of Fluorescent Feul- 
gen Reaction to Cells in Suspension" 
by T. T. Trujillo and M. A. Van Dilla, 
both H-4 
Presentation at the 12th Joint 
Army-Navy-NASA-Air Force Liquid 
Propulsion Meeting, Las Vegas, 
Nev., Nov. 17-19: 

"Advanced Radioisotope Propul- 
sion" by J. W. Neudecker, Jr., N-7, 
and P. Ericson, Air Force Rocket 
Propulsion Laboratory, Edwards Air 
Force Base, Calif. 
Presentation at the First Annual 
Meeting, Solar Physics Division, 
American Astronomical Society, 
Huntsville, Ala., Nov. 17-19: 

"Comments on X-Ray Burst-Ha 
Flare Relationships" by R. W. Mil- 
key, W. H. Chambers, P. E. Fehlau 
and W. E. Kunz, all A-2, N. K. 
Blocker, formerly W-7, and J. C. 
Fuller, W-10 

"Special Hardening During X-Ray 
Bursts" by W. E. Kunz, W. H. Cham- 
bers, P. E. Fehlau and R. W. Milkey, 
all A-2, N. K. Blocker, formerly 
W-7, and J. C. Fuller, W-10 

"Solar Wind Speed Distributions: 
1962-1970'' by J. T. Gosling and 
R. T. Hansen, both High Altitude 
Observatory, National Center for 
Atmospheric Research, Boulder, 
Colo., and S. J. Borne, P-4 
Presentation at the 16th Annual 
Conference on Magnetic Materials, 
Miami Beach, Fla., Nov. 17-20: 

"Optical Absorption Spectrum of 
MnFa at High Fields" by R. S. Caird, 
W. B. Garn, C. M. Fowler and D. 
B. Thomson, all GMX-6 

"Magnetic Properties of Cerium 
Bismuth, Neodynium Bismuth, Ter- 
bium Bismuth, and Dysprosium Bis- 
muth" by G. P. Arnold and N. G. 
Nereson, both P-2 
Presentation at seminar, University 
of California, Berkeley, Nov. 19: 

"The Electron Component of the 
Solar Wind Plasma" by M. D. 
Montgomery, P-4 (invited) 
Presentation at the 10th Annual 
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Meeting of the American Society 
for Cel l  Biology, San Diego, Calif., 
Ntsv. 79-27: 

”Factors AFletiiiyg the Marnlmtrl- 
ian Cd Cycle” hy L!. A. Tobey, t l-4 
(invited) 

”Histone Modificatioris In Vivo: 
Ti tne-Co u rse in S yn 1: h roil ized Ma m- 
tnnlian Cells” by G. R. Shepherd, 
Billie J. Noland ancl Julia M. Hard- 
in, all 1-14 

”Specific Isoleucine Requiremelit:; 
for lniiiation of I INA Synthesis and 
Cell-Cycle Traverse in Various Mum.- 
malian Cell Lincs” kiy K. 0. Ley and 
I?. A. Tobey, boih 1-14 

“Hcparan Sul.hle: 13iosynthesi:; in 
Various Types of Cultured Mam- 
malian Cells” by P. M. Kraemer, 
1-1-4 
Presetitution at  colloquium, Beptsrt- 
ment of Physics, University of Wyo- 
ming, laramie, Nov. 23: 

“A View Towtrrd the Solar 
Corona” Isy D. 1 - 1 .  Liebcnberg, 1:)-8 
(irivitcd) 
Presentation at  the hiversi fy of 
Texas, El Paso, Now. 23, and Now 
Mexico State Ilniversity, Univer!iity 
Park, Nov. 24: 

”3  e I la r X.. Kct y Measu rernents 
from Vela Sati:llites” by W. D. 
Evcxn:;, P-4 (inviiecl) 
Piesentation at the American Phys- 
ical Society Fall Meeting, New Or- 
leans, la., Nov. 23-25: 

”Lovels in 122-Antimony frorn the 
121-Antimony (N, Gamma) 122-An- 
timoriy Reaction” by E. 13. Shera, 1’-2 

”Solar Wind Phenomena” by A. 
J. Iiundhausen, 1-12 (invited) 
Piesentation at Physics Colloquium, 
Utah State University, Logan, Mov. 
3 1 :  

”Physics at thr: 1.0s Alamos Meson 
Factory” by P. A. M. Gram, MI’-6 
(invited) 
Presentation at  63rd Annual Meet- 
ing of tho American Institute of 
Chemical Engineers, Chicago, ill*, 
NOV. 29-Dec. 3: 

“Plutonium-230 Solid Solution 
Cermet as a Radioisotopic tieai 
Source Material for Spcice Applica- 
iions” by 1. K.. Keenan, M. W. 
Skupc.1, A. W. Nutt, W. C. Priichoird 
and .J. A. I-eary, all CMB-I I (in- 
vited) 

continued on next page 

C:ullocl from the January arid February, 1951, files of the Santa Fe New Mexican 
and ihe 10s Alarnos Herald by Robert Porton. 

Air Raid Signal System Tcstcd 
15EI(I’-13 F,fi~J‘-WKP-l31~ l<,P-That nicans “air raid” and tlic Rceping 

will go on lor thrcc miiiutes. \VI-l0000000--TIiat  means “all 
cIcar.” ‘1 hew air raid signals werc announcccl to thc citiycnry by 
I,loyd (:. Kcrscy, ~ ~ r o j c c t  oiIiccr o f  clisastcr and clcfensc planning. The  
witrn irtg cock is idcritical with t l i a t  recently c iblishcd on a uniform 
national 1)asis IJY the Civil IIel‘ense Administration in Washington. 
‘“Tlic air raid signal will [IC wundcd whcn L,os Alamos oficials havc 
h c r l  adviscd b y  military ntithoril ics thnt a11 encrny air attack is 
cmiiieiit,” Kcrscy said. Hearing it, pcrsons should taltc sheller at 
homc, at  school or at work. 4ftcr the all-clcar, residents should turn 
their r;icliu t o  Station KRSN lor instrnclion. 

AEC to Optw Nevada Test Site 
‘I he Atomic Energy Commission will soon start testing atomic. 

weapons at il site m a r  1,as Vcgas, Nev. Con3truction work is already 
under way at [lie huge ared. Alvin C. Graves, head of the Test Division 
of the 6.0s Alarnos Scientific Laboratory, will be in charge of the tech- 
nical work at the new site. Scientific and technical personnel for the 
ricw ,experimental proiecf s will be dmwn from the consultants and 
stail o f  LASIL,. 

lrilll Gets  New Newspaper 
‘1 ’hc ncivs1)al)cr world’s latest pub1 isliing tccliniqucs came to Los 

AXitmos this uucck with the first edition ol rhe Herald. N o  spacc for  a 
printing pl,int is allotted herc but tlie imiquc use 01 Teletypesetter 
arid ‘L’cletypc- communications brings the I Iei alcl’s printing plant in 
T,as Vrgas, New Mcxico, as close as thc next room. Thc new paper 
is prxX)Iished b y  New Mcxic o Ncwspapcrs, In( . which operates tlirec 
c1;iilic.s in this statc. T h e  president of the corporation is Lincoln 
(B’lZricn and (lie cditor of tlic Ijerald is Richard Everett. 

Vood Sale 
Ir ems leatured in an aclvertiscnicnt ior the White Rock Snper- 

marl~ct: corndlaltcs, large sbc, 15 cents; peanut butter, 16 ounce jar, 
33 cents; le!twc, 9 cent? per pound; sliccd bacon, 34 cents a pound; 
h e l  roast, 5:) cents a pound. 
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"Plutonium - 238 Radioisotopic 
Heat Sources for the Artificial Heart 
Application" by J. A. Leary and L. 
J. Mullins, both CMB-11 (invited) 
Presentation at  the Annual Meeting, 
American Society of Mechanical En- 
gineers, New York City, Nov. 30- 
Dec. 3: 

"The Future of the Heat Pipe" by 
J. E. Kemme, N-5 (invited) 
Presentation at the joint meeting of 
Southern Nevada Section of the 
American Nuclear Society and 
lake Mead Chapter of Health Phys- 
ics Society, Las Vegas, Nev., Dec. 1 : 

"An Introduction to Risk-Benefit 
Concepts" by H. Otway, J-DOT 
(invited) 
Presentation to the Department of 
Veterinary Science, University of 
Florida, Gainesville, Dec. 1 : 

"The Role of lnterferron in Equine 
Infectious Anemia" by K. D. Ley, 
H-4 (invited) 
Presentation at  the Heat Pipe Sem- 
inar, NASA lewis Research Center, 
Cleveland, Ohio, Dec. 2: 

"Review of Heat Pipe Investiga- 
tions at LASL" by J. E. Kemlme, N-5 
(invited) 
Presentation at  Solid Wastes Dispo- 
sal symposium, Sandia Base, Albu- 
querque, Dec. 2: 

"Experience with Land Fill Dispo- 
sal of Solid Radioactive Material" 
by D. D. Meyer and J. W. Enders, 
both H-1 
Presentation at  the Institute for Bio- 
physics, Florida State University, 
Tallahassee, Dec. 2: 

"The Role of Isoleucine in Estab- 
lishment of GI Arrest" by K. D. Ley, 
H-4 (invited) 
Presentation at  seminars, National 
Bureau of Standards, Boulder, 
Colo., Dec. 2; University of Wyom- 
ing, Laramie, Dec. 3; and Colorado 
State University, Ft. Collins, Dec. 4: 

"Ultra Low Temperature Nuclear 
Physics" by J. R. Sites, P-8 (invited) 
Presentation at  the Southeast-.South- 
west Regional Meeting, American 
Chemical Society, New Orleans, la., 
Dec. 2-4: 

"The HjOZt Unit in HAu(CN)~. 
2HaO' by R. R. Ryan and R. A. 
Penneman, both CMF-4 

"Intracellular Location and Me- 
tabolism of Histone fl" by L. R. 
Gurley, M. D. Enger and R. A. 
Walters, all H-4 

"Syntheses with Highly Enriched 
Carbon-13: Methanol and Acetic 
Acid" by D. G. Ott, V. N. Kerr, both 
H-4, and T. Benziger, GMX-2 

"RNA's of Chinese Hamster Cell 
Post-Ribosomal Particulates" by M. 
D. Enger, A. G. Saponara, A. E. 
Hampel and R. A. Walters, all H-4 

"Isolation of Histones by Prepar- 
ative Polyacrylamide Electrophor- 
esis and the Effect of Irradiation on 
Rapidly Labeled Phosphorus-Con- 
taining Fractions" by R. A. Walters 
and 1. R. Gurley, both H-4 

"The Crystal Structure of Tride- 
cascandium Decacarbide" by A. L. 
Bowman, N. H. Krikorian, both 
CMB-3, G. P. Arnold, P-2, and W. 
H. Zachariasen, University of Chi- 
cago, 111.  
Presentation at  the Second Orbiting 
Solar Observatory Workshop, 
NASA Godda,rd Space Flight Cen- 
ter, Greenbelt, Md., Dec. 2-4: 

"Monitoring Emission Line Fluxes 
from Active Regions on the Sun" by 
H. V. Argo and W. D. Evans, both 
P-4, and J. A. Bergey, P-1 

Presentation at  colloquium, Univer- 
sity of New Mexico, Albuquerque, 
Dec. 3: 

"Methods of Accurate Cross Sec- 
tion Measurements and Applica- 
tions in Proton-Plus-Proton and Pro- 
ton-Plus-Helium-3 Elastic Scattering" 
by N. Jarmie, P-DOR (invited) 

what's doing 
PUBLIC SWIMMING: High School Pool- 

Monday through Wednesday, 7:30 to 9 
p.m., Saturday and Sunday, 1 to 6 pm., 
Adult Swim Club, Sunday, 7 to 9 p.m. 

SIERRA CLUB: Luncheon meeting at noon, 
first Tuesday of each month, South Mesa 
Cafeteria. For information call Brant 
Calkin, 455-2468, Sonta Fe. 

RIO GRANDE RIVER RUNNERS: Meetings 
scheduled for noon, second Tuesday of 
each month at South Mesa Cafeteria. For 
information call Joan Chellis, 662-3836. 

OUTDOOR ASSOCIATION: No charge, open 
to the public. Contact leaders for informa- 
tion regarding specific hikes. 
Jan. 30-Ski area to Sawyer's Hill, Bob 

For information on February schedule, 

NEWCOMERS CLUB: Jan. 27, Golf Club 
(tentative) Social hour, 6:30 p.m.; dinner, 
7 p.m.; installation of officers. For reser- 
vations call Jane Sherwood, 662-2966. 

Feb. 1, 8:15 pm., Civic auditorium: 
Sergiu Luca, violinist. 

Skaggs, 255-2939. 

call Wolter Green, 672-3203. 

LOS ALAMOS CONCERT ASSOCIATION: 

LOS ALAMOS FILM SOCIETY: 7:30 p.m., 
Civic auditorium. Admission: members- 

Jan. 27-"Here's Your Life." 
Feb. 24-"Wages of Fear." 

INTERNATIONAL FOLK DANCING: Every 
Tuesday, 8 p.m., Recreation Hall. For in- 
formation contact Don Liska, 662-3665, or 
Roy Greiner, 672-9961. 

$.75, others, $2. 

MESA PUBLIC LIBRARY: 
DISPLAYS 

Jan. 5 to Feb. 2-"To Save the Earth," 
Sierra Club and High School student 
display 

Jan. 5 to Feb. 2-10s Alamos Opera 
Guild display 

Jon. 19 to Feb. 10-"Blacks of Color," 
oils and/or acrylics, Mrs. Suzedie 
Clement. 

Feb. 3 to March &Book display on or- 
ganic gordening. 

Feb. 3 to March 2-New Mexico Heart 
Association display 

Feb. 1 to March 1-Ink drawings of New 
Mexico, Joan McConnell 

SLIDE SHOWS 
(7:30 pm. Mesa Public Library) 

Jan. 19-"Afghanistan," Donald Liska 
Feb. P-"Los Alamos as It Was," Mrs. 

Feb. 16--"Korea," Dr. Roger Gartz 
Philip Koontz 

MOUNTAIN MIXERS SQUARE DANCING 
CLUB: Por information calf Mrr. Dee 
Seitz. 662-7356. 
Feb. 6-Canyon School, 8 p.m., Bones 

Feb. 20-Canyon School, 8 pm., Bob 
Craig, caller. Class graduation. 

Gregg, caller. 
ICE SKATING SCHEDULE: 

Monday-General skating, 3-5 pm., and 
7-9:30 pm. 

Tuesday-"Mothers and Tots," 9:30-11:30 
a.m. General skating, 3-5 pm.; Figure 
Skating, 6-7:30 p.m. 

Wednesday-"Mothers and Tots," 9:30- 
11:30 a.m. General skating, 3-5 p.m.; 
Hockey Club, 7-10 pm. 

Thursday-"Mothers and Tots," 9:30-11:30 
a.m. General skating, 3-5 p.m.; Figure 
Skating Club, 6-7:30 p.m.; adults only, 
7:30-10 p m .  

Friday-General skating, 3-5 pm., and 
7-9:30 pm. 

Saturday-Hockey Club, 8:30 a.m. to 
noon. General skating, 2-4:30 p.m., 
and 7-9:30 p.m. 

Sunday-Individual and group lessons 
sponsored by the Figure Skating Club, 
8 a.m. to 1:30 p.m. General skating, 
2-4:30 pm.; Figure Skating Club, 6- 
7:30 pm;  adults only, 7:30-10 p.m. 

For information, call 662-4500 during 
rink hours. 
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bin ire ianr on the Rio Grtrndca 11s far soutl-r u3  CNowi i 5  ( I  

rare occurence. Bur it liappetieil i n  r d y  Jnnutlry wlic II 
tempcrntuics  dropped below minus 30 degrees. In the 
hackground is Black Mesa. 




